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INTRODUCTION
Currently, the role of ticks as vectors of various
zoonotic agents in western Siberia is well
described. In particular, Rickettsia raoultii and
‘R. tarasevichiae’ are known to be associated to
Dermacentor sp. and Ixodes persulcatus, respec-
tively [1]. However, there is scarce information on
the role of wild mammal hosts in the ecology of
bacterial agents. In this study, we used PCR
ampliﬁcation and sequencing to screen rodents
trapped in the Omsk region (western Siberia) for
a-proteobacteria.
MATERIALS AND METHODS
A total of 175 rodents were trapped during the spring and the
autumn of 2005 in steppe–forest zones of southern and
northern Omsk region (western Siberia, Russia). Using mor-
phological keys, captured animals were identiﬁed to the
species level: 30 Microtus oeconomus, seven M. agrestis, two
M. gregalis, 25 Clethrionomis glareolus, 78 C. rutilus, four
Apodemus agrarius, eight A. uralensis, and 21 Sorex sp. Follow-
ing euthanasia, the spleens were removed and stored individ-
ually in 1.5 mL tubes in 70% ethanol until DNA extraction.
DNA was extracted from each spleen sample using the
QIAamp tissue kit (Qiagen, Hilden, Germany) according to the
manufacturer’s instructions. PCR screening of all specimens
for Rickettsia sp. and Bartonella sp. was performed using the
CS409d and RP1258n primers that amplify partially the gltA
gene [2], and the UrBarto1 (5¢-CTTCGTTTCTCTTTCTTCA-3¢)
and UrBarto 2 (5¢-CTTCTCTTCACAATTTCAAT-3¢) primers
that amplify the 16S-23S rRNA intergenic spacer (ITS),
respectively. Rickettsia-positive specimens were investigated
further by attempting ampliﬁcation and sequencing of the 16S
rRNA gene. Sequencing was performed using the D-Rhoda-
mine terminator sequencing kit and an ABI3100 automated
sequencer (Applied Biosystems, Foster City, CA, USA).
Phylogenetic analysis was performed using the MEGA 3.1
software.
RESULTS
Using gltA gene screening, three spleen samples
(P39, P41, P43), all from M. oeconomus, were PCR-
positive (12%). Complete 16S rRNA sequences
were then obtained from these specimens. Se-
quences obtained from M. oeconomus were gene-
tically homogenous and exhibited nucleotide
similarity levels with validated Rickettsia species
ranging from 86.4 to 87.0%, and from 96.2 to
97.3% for the gltA and 16S rRNA genes, respec-
tively. Such similarity values classify these bac-
teria outside of the Rickettsia genus. Consistently,
we failed to amplify the Rickettsia-speciﬁc ompA,
ompB, sca1 and sca4 genes from this agent.
Phylogenetically, this microorganism branched
at the root of the genus Rickettsia (Fig. 1a).
Bartonella PCR was positive in 11 specimens
from C. rutilus (14.1%) and four from C. glariolus
(16.0%). The infection rate varied according to the
species and season. C. glariolus trapped in
spring were positive in 6.2% of cases, wheras
those trapped in autumn were positive in 33.3%.
C. rutilus trapped in spring were all negative,
whereas those trapped in autumn were positive in
29.8%of cases.Obtained ITS sequenceswere >99%
similar to B. grahamii in three cases (P1, P9 and P19
from C. rutilus), 98.8% similar to B. taylorii in one
case (P33 from C. rutilus), 93.1% to B. tribocorum in
three cases (P11, P23, St564 and St587 from
C. rutilus), and 90.0% to B. clarridgeiae in six cases
(P28 and St490 from C. rutilus, and four specimens
from C. glariolus with sequences identical to St42).
Phylogenetically, the sequences obtained from our
specimens clusteredwith B. grahamii in three cases,
with B. taylorii in one case, and formed two distinct
clusters in four and three cases, respectively
(Fig. 1b). According to their levels of nucleotide
sequence similarity [3] and phylogenetic positions,
strains in these new clusters may potentially be
considered as representatives of twonewBartonella
species.
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DISCUSSION
In this study, we identiﬁed a-proteobacteria in
10% of rodents trapped in forest–steppe zones of
the Omsk region. These included a new bacterium
closely related to the Rickettsia genus, detected in
M. oeconomus, but no previously identiﬁed species
in the area such as R. raoultii and ‘R. tarasevichiae’.
We also detected four Bartonella species. Our
study is the ﬁrst to use molecular detection of
Bartonella sp. to screen rodents from the Omsk
region. In C. rutilus, the most prevalent vole
species in Siberia, we detected two species previ-
ously found in rodents in the Far East [4] and the
Moscow region [5], i. e. B. grahamii and B. taylorii.
In addition, according to the genetic criteria
proposed by La Scola et al. [3], we identiﬁed two
putative new Bartonella species.
Overall, we found a-proteobacteria in only
three rodent species, i.e., one Microtus and two
Clethrionomis species. However, we acknowledge
the fact that the negative results obtained for
other tested species may not be representative of
their entire populations given the small number
of tested individuals.
Finally, rodents in western Siberia do not
appear to play a signiﬁcant role as reservoirs of
Rickettsia sp., but may play a role for new bacteria
closely related to this genus as well as for several
Bartonella species, including putative new species.
Further studies will be conducted to complete the
characterisation of these new taxa.
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Fig. 1. (a) Dendrogram showing the phylogenetic classiﬁcation of bacteria detected in Microtus oeconomus using Rickettsia-
targeting primers. gltA gene sequence analysis was performed using the parsimony method. Bootstrap values are indicated
at the nodes. (b) Dendrogram showing the phylogenetic classiﬁcation of Bartonella sp. detected in Clethrionomis sp. Analysis
was performed using the neighbour-joining method. Bootstrap values are indicated at the nodes. Hosts: Cr = Clethrionomys
rutilus, Cg = Cl. glareolus. The scale bar indicates a 2% nucleotide sequence divergence.
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